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1. Introduction

This document describes the design of the day tape computer- sys-
tem including the following:

Design Philosophy - Basic Philosophy by which the system was designed.

Permanent Data Edit - Enter, modify or list Permanent data for sta-
tions or delete stations.

Tape Read - Read tape and store data in data base.

Log Update - Human review and update of system, station, and component
status and review and update of log comments.

Day Tape Write - Write day tape.

Day Tape Data Release - Release files used to Produce day tapes.

Day Tape Update - Add "late stations" to day tape.

Day Tape Copy - Copy day tape and/or Print logs.

System Review - Displays data in system and system Parameters.

Computer to Computer Control - Allow 11/34's to communicate via two
special files.

Tape Compare - Program to compare data on input seismic tape and day
tape.

Enter Time Corrections - Program to Put in time corrections when they
are not automatically entered due to the data on the header- of the
tapes.

Enter Calibration Data - Prosram to enter or correct the calibration
data manuallY.

Data Purge - Purge the data from the system.

Data Complete - Program to set data complete and ready to write for a
station.

UNIX System Crash Repair - Check and correct file systems after crash.

Day Tape System Crash Repair - Check and correct day tape file system
after crash or disk failure, etc.
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2. Design Philosophy

Due to the high number, of tapes that the system must Process, the
most important constraint on the system is that it be highly efficient
and be as automatic as Possible. On an average three full reels of
station data must be read into the system and about 1.4 network day
tapes need to be -ener-ated Per work day (see the r-ePr t "The GIl obal
Digital Seismograph Network-Day Tape" by John P. Hoffman, Open--File
Report 80-289 Printed by U.S. Geolcgical Survey for for-mat of day
tapes). To Provide an adequate safety factor the design goal was set
to be able to read six tapes and write three network day tapes in an
eight hour work Period. This goal was accomplished.

To meet this goal it was necessarY to have all the data Properly
stored during one Pass of the tape. Each one of the two or. three com-
Ponents (long Period, short Period and intermediate period) had to be
saved in separate files and the calibration signals had to be detect-
ed, fit to a sine wave and the amplitude, frequency and the time
saved.

To reduce the amount of operator intervention, as much o f the
station's condition and operation as is Possible are detected and
saved by the system. The time corrections and time outages over. an
hour in duration are automatically detected and saved to be inserted
in the station log. The only human input required for the SRO and
ASRO stations is the station comments and whether the data between one

station tape and the next is missing or will be Provided later (cali-
bration and time corrections for Worldwide stations must be entered
manual I Y) . All the questions are asked at the beginning of the Pro-
gram in order to save the operator's time.

The system was designed to be a self adapting system. The number
of days of data that can be stored on the system, the aver-age amount
of data for each station and the average amount of data for a set cf
day tapes for a day are all continuously corrected based or, the amount
of data being Processed. These values are used te control the storing
of data in the mass storage. The number, of days of data that can be
stored in the mass storage is determined by the size of the mass
storage and the average amount of data for a twenty four hour Period.
This value, called the system span, controls the Placement of data in
the mass storage and the default stop time for reading in data from a
station tape. As the data is written on day tapes and released, the
upper limit is reestablished based on the system sp.±n. The amount of
data written or, a day tape is used to determine the average amount of
data for a twenty four hour Period.

The Proper storage of the data is very important as there are two

computers simultaneous accessing the mass storage and the mass storage
is divided into ten "file systems" due to restrictions within the
operating system (UNIX sixth edition). The mass storage consists of
two RP06 disk drives each having 174 million bytes of memory. The
system is designed so that one computer writes the data on the mass
storage; whereas, the other computer reads the data and Produces the
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day tapes. The data is organized so that the computer reading the
data uses one drive and most of the data written by the other computer
is to the other disk drive. A "file system" is assigned to a Particu-
lar day the first time that data for the day is stored. Normally all
the data fcr the day is stored or. the assigned file system. A count
of the number of free blocks on each file system is maintained and
each time a station tape is read, a check is made to determine if the
station's data for the day is expected to fit on the "file system".
This determination is based on the averase amount of data normally re-
ceived for the station Per day. If it is expected that the data will
fit, it is written on the "file sYstem"; otherwise, the other "file
systems" are checked. If while writing the data on the "file system"
all the space on the "file system" is used, the file for. which there
is no more room is moved to an alternate file system. If there is not
enough room on any file system either this tape is entered in a reread
table or room is obtained by Purging data for another tape and that
tape is entered in the reread table. The alsorithm used is desisned
to minimize the number of tapes which must be reread.

When a tape needs to be reread, all the operator needs to do is
mount the tape and answer the initial tape verification questions and
then the Prosr-am using the reread table automatically determines the
Proper Place to begin storing data.

By adding as much logic as Possible to the Programs, and by Pay-

ing close attention to the efficiency of the Programs, a very easy to
operate and efficient system has been Produced.

3. Permanent Data Edit, DTPERM

This Program is to add, modify, list, and delete Permanent files
on the systems.

3.1 Standard Operations and Messases

The Program is initiated by entering:

dtperm<CR>

in response to the system request for next action designated by "7".



The first message of the Program is:

add, list, modify or delete Permanent data

This message is followed by the first question:

function?

A response beginnin with "a" designates that a file system or a sta-
tion will be added. A response beginning with "m" designates that a
file system, a station or the control data will be modified. A
response beginning with "I" designates that the file system, a station
or the control data will be 1 isted. A response beginning with "d"
designates to delete a file system or a station.

The next question:

item?

determines what will be added, modified, listed or deleted. A
response beginning with "f" designates a file system will be worked
with. A response beginning with "c" designates the control file will
be worked with. A response beginning with "s" designates a station is
to be worked with.

3.1.1 File System

This section describes the questions and answers required to add,

modify, list or delete a file system.

The file system to be worked with is determined by the question:

file system = /dev/rpxx?

where xx is the number of the file system. Enter the two digit file
system number followed by <CR>. This question is not asked when the
function is list.

The Program then will check the size of the file system and
Print:

file system has nnnn free 2000 byte records.

where nnnn is the number of free blocks. This is not Printed for the
functions delete and list.
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3.1.1.1 Add or Modify File System

The number of 2000 byte blocks for- the file system is entered in
response to the question:

size = nrrrn?

where rnnr is the current number of blocks for the file system. If
the current is correct enter '.CR> else enter the correct number of
blocks in irteser form.

The number of free blocks is deter-mined by the question:

free = nnnn?

where rnr,r is the number of free blocks for the file system. If the
currerst is correct enter <:CR>. else enter the correct number of free
blocks in inteser form.

3.1.1.2 List File System

No additional questions are asked when the listing of file sys-
tems is desired. All of the file systems are listed in the form:

file system size free
/dev/r.:-- nr,nn nnnn

3.1.1.3 Delete File System

No additional questions are asked when the deletin_ of a file
system is desired.

If any data is found on the file system the messages

data on (file name>
can not delete /dev/rPxx

are Printed and the file system is not deleted.
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3. 1.2 Contr ol

This section describes the questiors and answers r-equired tc'
modify and list the system control file.

3. 1.2.1 Modify Control

The averase amount of volume data can be modified bY the ques-
t i o n:

amount of data for volume c = f.?

where c is the vol ume number and f. f is the :urrent average amount of
data for that vol Iume. If the current amriount is correct enter <C:R>
else enter the floating Point number designiatirg the new amount fo I -
1 owed by KCR>.

The approximate size of the s'.,,stem span is Printed irn the mes-
sage:

Approximate size of system spar, is f. f

where f.f is the approxiriate size ,-,f the system span.

The system spar, is asked for b' the question:

system sPan = f.f?

where f.f is the current system span. If it needs no modification
enter -CR> else enter the floating Point number of the new system span
fo 1l owed by <C:R>.

The next questions are to modify the dates on the system.

earl iest day on system = yYYY, ddd?
latest day on system = yY-,', ddd?
date of last vo:lume 1 day tape = y.-yY, ddd?
Upper limit of system span = y-".,-yddd?

where YYy,ddd is the :urrent date on the system for each entry. If
the current date is correct enter- <CR'> else er,ter the correct date for-
each question.

The warnir message:

Warning. Upper limit must not be less than vo1.1 date
or greater, than v,:,l.1 date Plus system span.

is Printed if the dates are riot in the correct sequence.
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3.1.2.2 List Control

No further. questions are asked when list control is desired. The
data listed is:

amount of data. for each volume
system span
earliest day on the system
latest day on the system
date for last volume 1 day tape
system span upper limit
system cycle beginning day
time between reading and writing
number- of stations
reread information

3.1.3 Stat ion

This section describes the questions and answers required to add,

modify, list, and delete a station.

The station to be added, modified, I isted, or deleted is deter-
mined by the question

station id?

to which the two or three digit station id is entered fol I owed by

<CR>.

3.1.3.1 Add Station

The s'.stem is determined by the question:

sys tem?

to which the operator enters w for. Worldwide, a for. ASRO, h for HIOLP
or s for SRO followed by <'CR>.

-7-
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The number of LP, SP, and IP channels is received in response to
the question:

n mm ch?

where n is the default number- of channels and mm is the mode. If the
default number is correct enter- <CR> in answer to the question else
enter the correct number- followed by <CR>.

The sample rate for LP, SP, and IP channels is asked for bY the
question:

mm sample rate nn?

where mm is the mode and rin is the default sample rate. If the de-
fault number is correct <CR> is entered else enter the correct sample
rate followed by <CR>.

The name of the station is entered, in five or less characters,

as the answer to the question:

station name?

The location is entered in answer to the question:

location?

The location is entered in up to 52 characters followed br (CR>.

The next question is:

latitude?

The latitude is entered followed by <CR>.

The longitude is asked for. bY the question.

1ongitude?

Enter the longitude followed by .(CR>.

The next question is:

elevation?

The elevation is entered followed bY (C:R>.

The average amount of SP and IP data is entered in response to
the question:

avg.amt. mm data?

where mm is either SP or IP. Enter the number of 2000 byte records
that will normally be used for each days data of this mode.



Next the station log comments are listed and the question:

enter two lires of new commenit(80 char.max)

If <CR> is entered the comments will remain as they are. If anythin
other than eCR> is entered the comments will be changed to what is en-
tered.

The next question is:

Which component 1og lines 26-75 should be added?

A <CR> is entered if none of the component data 1og calibration com-
ments are to be added. If LP, SP or IP log lines need addition enter-
I<CR:>, sKCR> or i<CR>. If 1, s or i is entered the statement:

Normal ed rules apply. Enter w and q when done.

is Printed. Then the 1og lines can be added.

After entering q the Preogram will Produce the message:

Calibration data updated.

The component los questiorn is repeated until a -:CR> is entered
which terminates the Program.

3.1.3.2 Modify Station

Each station may have a number of records for. the permanent data.
Each of these records has a Period for which the record is valid. In
order to determine which record to be used for modify the system
Prints the record number and the beginning and ending dates of this
Period in the followirs form.

record beginning date end date
1 1979,1 1980,24
2 1980,42 1980,45

1980,54 end

The Program asks which record is to te modified by the question:

record to be modified?

The record to te modified should be entered. If a new record is to be
added after the last record, a value one greater than the last should



be entered. If a record is to be deleted enter the record number im--
mediately followed by d. N:, other questions are asked when a record
is deleted.

The beginning date is asked for b" the question:

beginning date = "yy,ddd'?

If the beginning date is correct, enter CR>::R; otherwise enter the
correct beginning day.

If the record is riot the last record, the eridin date is asked by
the question:

End date = Yyvy, ddd?

If the end date is correct, enter (ICR::.; otherwise, enter the correct
end date.

By changing the besinnins and endins date, the dates of the other
records are also modif ied. The Prc.:edure is to remove the modified
record from the other records charsins the besinrrin date of the
record fo1 1 owirig the modif ied record and then merge the modified
record into this set ,.'f records ad.Justins the other records' beginning
and ending dates accor-dingly. This Procedure will Produce the desired
results if the end dates of records are modif ied rather that, the be-
sinning dates of the f=ol owing rc:ord when it is necessary to change
the date or when one record ceases to be val id and the next one
starts.

The next question:

system = X?

where x is the current system. If modification is required enter the
new system followed by .CR> else enter <CR>.

The next question is to modifv',° the number of channels:

n mm ch?

where ri is the currert number of channels and mm is the mode. If no
change is desired enter (:R> else enter the new number of channels
fol lowed by (CR>.

The sample rates are modified b.," the questions:

mm sample rate f.f?

where mm is the mode and f. f is the current data. If the sample rate
needs to be changed enter the new sample rate followed by <CR> to the
correct question else enter <CR> to the question.
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The name of the station is modified by the question:

station = xxxxx?

where xxxxx is the current station name. If the name is to be modi-
fied enter the new name followed by (CR> else enter (CR> alone.

The location can be modified by the question:

location = xxx... x?

where xxx... x is the current station location. If a change is desired
enter the new location, in 52 or less characters, followed by <CR)-
else enter. (CR:> alone.

The next question:

latitude = x?

where x is the current latitude. If it needs to be modified enter- the
new latitude followed by <CR). else enter <OR>.

The longitude is modified bY the question:

longitude = x?

where x is the current 1orngitude. If no modification is needed enter

(CR> else enter the new longitude followed by <CR).

The next question is:

elevation = x?

where x is the current elevation. If the current elevation is correct
enter <CR> else enter the new elevation followed by <CR>.

The average amount of SP and IP data is modified by the question:

avg.amt. mm data = xx?

where mm is either SP or IP and xx is the current entry. If the
current entry is correct enter <CR> else enter the number of 2000 byte
records that will normally be used for- each days data of this mode.

The calibration frequency and the average calibration value for
each mode and channel are modified by the questions:

calibration frequency for mm c f.f?
avg.calibration value for mm c v.v?

where mm is the mode, c is the channel number, f.f is the current fre-
quencY for the Printed mode and channel and v.v is the current averase
calibration value for the Printed mode and channel. If the value

,, ... .... .. ... .... .. .im . ... .. . .. . . .. .. lll I l.. .. .. I' 1 . .. .. .... ... ". ..... I... A



Printed in each question is correct enter <CR> else enter the new
value. These two quest ions will be repeated for each mode and channel
for this station.

Next the station Io9s comments are listed and the question:

enter two lines of new comment(80 char.max)

If <CR> is entered the comments will remain as they are.. If anything
other than (CR> is entered the comments will be changed to what is en-
tered.

The next question is:

Which component log lines 26-75 should be modified?

A <CR> is entered if none of the component data log calibration com-
ments are to be modified. If LP, SP or IP log lines need modification
enter I<CR>, s<CR> or i<:CR>. If 1, s or i is entered the statement:

Normal ed rules apply. Enter w and q when done.

is Printed. Then the log lines can be modified.

After entering q the Program will Produce the message:

Calibration data updated.

The component log question is repeated until a <CR> is entered

which terminates the Program.

3.1.3.3 List Station

Each station may have a number of records for the Permanent data.
Each of these records has a Period for which the record is valid. In
order to determine which record to be used for list the system Prints
the record number and the beginning and ending dates of this Period in
the following form.

record beginning date end date
1 1979,1 1980,24
2 1980742 1980,45

1980,54 end

-12-



If there is more than one record the Program asks which record is to

be listed by the question:

record to be listed?

The record to be listed should be entered.

The information to te listed is:

average amount of data for each mode
start and stop times for 2 most recent tapes
calibration data for each mode and channel
station name
type

location
number of channels for each mode
sample rate for each mode
latitude
longitude
elevation

The list function lists the station log t-, first Printing "Sta-

tion log comments" and then Printins the two lines of the station los.
Next the user is asked which data component los should be listed by
the question:

Which component log lines 26-75 should be listed?

The acceptable responses are 1ong<CR>, short<CR>, intermediate<CR> or
<CR>. Only the first character of the responses are used so I CR> 7

s<CR> and i<CR> are accepted Provided that the station has the com-
Ponent requested. If Just the <C:R> is entered, none of the component
loss are listed; otherwise, the 50 lines of the requested los are
Printed and the question is repeated until a (CR> response is received
and then the Program terminates.

3.1.3.4 Delete Station

There are no further questions ask when the delete station func--

tion is executed. Each day station file is checked to determine if
there is any data Present. If no data is found the day station file
is deleted. If data is found on any daY station files the message:

data Present for YYyy,ddd

is Printed.
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If no data is found on any day station file the station is delet-

ed.

If data is Present for any day the message:

data Present - cannot delete

is Printed.

4. Read Seismic Tape and Store Data Program, DTREAD

This Program reads the seismic tape and stores the data in the
day tape data base. The operator specifies the channels, the starting
time, and the stopping time or number of days of data to be stored on
the data base.

4.1 Standard Operation and Messages

The Program is started by entering

dtread [-1p]XCR>

in response to the system request for next action designated by "%".
The Presence of the -lP option will cause any tape error messages or
beginning of event messages to be Printed on the line Printer. If the
-1P option is absent, the standard output device is used for all mes-
sages. The first message of the Program is:

read seismic tape and store data Program

This message is followed by the standard initial header. messages and
the question:

std Parameters?

A response beginning with "Y" will cause the automatic use option to
be enabled for- tape errors, beginning of event and timing error. mes-
sages to tie suppressed, and the next four questions described in this
section to be suppressed with standard options assumed. A response
beginning with "n" will cause the standard automatic correction of er--
ror-s and message suppression questions to be asked followed by the
following question,

store sp channel?

A response beginning with "y" will cause the data for short Period

-14-



Vie,

channel one to be stored on the data base, while a response begirnnirng
with "n' will cause no short Period data to be stored on the data
base. The standard response is

store ip charnnels?

This question is orly Present for Worldwide tapes. A response begin-
ning with "" wi11 c:ause the data for intermediate Period channels
one, two and three to be stored on the data base, while a response be-
ginning with "n" will cause no inter.ediate Period data to be stored
or the data base. The standard response is "Y".

start time?

The respcnse to. this message must te "Tddd,hh:mm:ss.ss<C:R:.-, an accept-
able shortened version, or a null response. For a null response, which
is the standard response, the starting time is assumed to be the
starting time of the tape or-, if Part ,:f the tape has beer, previously
read arid stored on the data base, the time when the previous stor-ins
of data from the tape was terminated.

stop time?

The response to this message must be .,,ddd,hh:rrirr,:ss.ssC:R", an accept-
able sh:rtered version or a null respourse. If a time is speci fied,
the Program will stop storing data ,:n the data base when the time
corresp:,nding to the data is greater than or equal to the specif=ied
stop time. A null response will cause the fo 11 owirng questi:un to be
asked.

rr of days to store?

The response to this question should be the number of days of data to
be stored :n the data base. A Partial day counts as a day. A null
response will cause the program to store data until an erd-of-file is
encountered on the seismic tape, the data time is greater than the

upper limit cf the System Time Sean or an abort condition is ericouri-
tered.

will data Prior to ,o,ddd,hh:mm:ss.ss
be supplied later?

This question is Produced when no history of tapes read exists for.
time Prior to the tape being read. A response beginning with "n"' will
cause the first day's data from the tape to be considered complete. A
response beginning with "Y" will cause the Program to assume the tape
Prior to this cone will be entered later and the first days data frrom
the tape not to be considered complete unless it starts at the begin-
ning of the day.
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is there data between this tape and Y,ddd,hh:mm:ss.ss
to be supplied later-?

This question is Produced when tapes of a later- date than the tape
currently being read have PreviouslY been read. A response of "n"
will cause the data between this tape and the specified time to be
marked complete. A response of "y" will cause the Program to assume a
tape is missing and to not mark the data between the tapes complete.

data missing between Y,ddd,hh:mm:ss.ss and y,ddd,hh:mm:ss.ss
will it be supplied later.?

This question is Produced when there is a sap in time between the tape
bein read and the tape in historY. A response of "n" will cause the

data between the times specified to be marked complete. A response of
Y"" will cause the Prosram to assume a tape is missing between the
specified times the data will not be marked complete.

Once these questions have been answered, the Proram will begin
storin data on the data base. After each day.r's data has been suc-
cessfully stored, one or- more of the followin messages shall be Pro-
duced:

1p data complete to Y,dddhh:mm :ss.ss
sP data complete to Y,ddd,hh:mm: ss *5 nrnnn records
iP data complete to y,ddd,hh:mm: ss.ss nnrnnr records

When all the specified data from the seismic tape has been stored
on the data base, the Program terminates.

4.2 Error and Warning Messages

The followin error and warning messages may be Produced.

Y,ddd,hh:mm:ss.ss data duplicates data on disk

This error messase is Produced when an attempt is made to load data on

the disk and there is already data for the specified station and time.

error! tape time backed up to y, ddd,hh:mm:ss.ss

The time on the station tape backed up in days or. more than one

minute. This is caused by an error on the station tape.

disk space not available

Disk space has been exhausted and this day is later, than any on the
system.



warning! tape must be reread at later date

This warnring is Produced when the entire tape is not loaded on the
disk for any reason.

warring! dtr-epair- needs to be run

This warning is Produced when an error is found on one of the files.

5. List and Modify Logs, DTLOG

This Program allows the user to 1 ist and modify the comment por-
tion of the station and data logs and allows the user to Print the
full station arid data loss.

5.1 Standard Operation and Messages

The Prosram is initiated by enterins

d t 1 ogCR>
o r,
dtl os -1 P<CR:_>

in response to the system request for- the next command indicated by
the "%" Prompt. The Presence of the -lp option causes the logs to be
Printed on the line Printer when the Print loss function is used. The
first message is:

list, Print or modify station and data log comments

Next the following question is asked:

funct i on?

The answer to this question is modif'<CR>, l ist.CR> or Print(-C:R>. On-
ly the first character of these responses are checked so m<KCR), I<CR>
and P<CR> are acceptable.

The next question requests the id of the station to, be listed or.
modified.

station id?

Enter the two or three digit station id followed by (CR>.
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Each station may have a number of records for the comments and
Permanent data. Each of these records has a Period for which the
record is valid. In order to determine which record to be used for
modify or list the system Prints the record number and the beginning
and ending dates of this Period in the fol IIowirns form.

record beginning date end date
1 1979, 1 1980,24

2 1980,25 1980,27

1980754 end

If there is more than one record or the comments are to be modified,
the Program ask which record is to be used by the question:

record to be "'.... ',-?

where <xxxxxx> is the word "modified" or "listed". The record to be
used should be entered. If a new record is to be added after the last
record, a value one sreater than the last should be entered. If a
record is to be deleted enter the record number immediately fol11owed
by "d".

The remainder of the operation of the dtlos Prosram depends upon
the function being Performed. This list and question is not Produced
for- the Print loss function.

5.1.1 List

The list function lists the station log by first Priritiris "Sta-
tion log comments" and then Printing the two lines of the station los.
Next the user is asked which data component los should be listed by
the question:

Which ccmponent los lines 26-75 should be listed?

The acceptable responses are lon<CRD>, short(CR>, intermediate<CR> or
<C:R>. Only the first character of the responses are used so 1(CR>,
s<CR> and i<CR> are accepted Provided that the station has the com-
eonent requested. If Just the <CR>:. is entered, none of the component
logs are listed; otherwise, the 50 lines of the requested loq are
Printed and the question is repeated urtil a (CR> response is rec.ived

and then the Program terminates.



5.1.2 Modify

The beginnin; date is asked for. b'y the question:

beginning date = Y-v-"Ydid?

If the beginrning date is correct, enter .C:R.:.; otherwise enter the
correct beginning daY.

If the recor'd is not the last record, the endings date is asked b2'-

the question:

End date = "*o'roY,ddd?

If the end date is ccr-rect, enter- <C:R::.': otherwise, enter the correct
end date.

BY chansins; the besinnins and endings date, the dates cif the other.
records are al so modif ied. The Procedure is to rem,:,ve the modif ied
record from the other- records char,_ging the beginr ing date of the
record f o 1 1 uowi n the modi fied r ec:,r.d an d then merge the m'odif ied
record into this set of records ad.justing the other records" begiinnin 4
and ending dates accordin 1"..'. This Procedure wi 1 1 produce the desired
results if the end dates of records are modified rather than the be-
giinning dates ,:f the fo11 owing record when it is necessar.' to change
the date or- when one record ceases t o be val id ar, d the ne::-::t one
starts.

Next the stat i on Ios comments are 1 isted ard the ijesti on:

enter two 1 iries of new comment(80 char.max)

If ,CR'> is entered the comments will remain as they are. If an.-.'th ir
other, than < CR) is entered the comments wil be changed to what is en-
t er e d.

The next question isu .

Which component log lines 26-75 should be modified!

A <C:R> is entered if none of the component data 1og calibration c:-IT-
ments are to be modified. If LP, :=;F' or IP l cs lir,es need modification
enter 1-.CR.', s-.:*-CR> or i<CR::.. If I , s or. 1 is entered the statement:

Normal ed rules apply. Enter- w and q when done.

is Printed. Then the 1 og 1 ines can be modif ied. Refer- to the
descr iptin of ed in the UNIX documentation four the o:ptiion all owable
in ed.



After entering q the program will produce the message:

Calibration data updated.

The component lo 9uest i on is repeated urt iI a 'CR'> is entered
which terminates the Program.

5.1.3 Print

The Print function produces an image of the 1oss as the-., will be
recorded on tape.

For the Print functiorn the next question after the station ques-
tion is:

Date?

The date should be entered as either four digits of --rear or. the last
digit of -,ear fol I owed b. a comma and the day of the ',ear . Next the
logs to be Printed is requested b'.r the questiorn

logs to be printed?

A carriage return or- a.:R'> designates both the station and data loss.
s_:CR'> or d<CR: des ignates the station or data 1 ogs.

6. Day Tape Write Program, DTWRITE

This program writes the ogIs arid data on magnetic tape to Produce
a vol Ijme of day tape.

6.1 Standard Operation and Messages

The Program is started by entering

dtwr ite [-1P:CR.>

in response to the system request for rext action designated b. .. ..
The Presence of the -1P option causes any Printing of tape logs to be
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done on the 1 ine Pr inter. If the -1 P ,:ption is not Present, the stan-
dard output device is used for all messages. The f irst messasie of the
Program is:

write day tape prograrmi

Ne::<t the day of the tape is requested b' the fol l owing uestion.

The response shoul d be the day of the ".'ear. f or. which the tape is to be
written.

If ro Previous volumes have beer, writter for this day tape, the
f ol 1 owing is a sample of the messages that wi I I be Pr*oduced.

currentli, have 2.3 tapes o:f data with 25 stations.
stations are averag irgs 125% ,,of nor:mal amount of data.
it is expected that 3.1 tapes of data will be received.
how many tapes wil 1 be Produced?

The response should i be the number of tapes that will be Produced f rom
this day-'s data.

The Prosram determines which stations have data to be written or
the day tap e ard the amount of data Per station. The stations are
sorted b' their- id's and the followin; infor-mation is Printed.

data available for- ia- idll
id station armiounit
nnn sssss .iiii

total .J J..

where nnn is the station ID, sssss is the station name, .iiii is the
Port ior, of a tape requ ired for this stat inns data, and J . iJj is the
Portion, of a tape for all of the data listed.

If .Ji..i.-i is greater than one, the following message is Produced:

are stations thru nnn acceptable?

If .i.J.J.J.i is less than o:r. equal to one, the f ollowing message is Pr.-

duced:

is this list of stations acceptable?

A response to either. of these questions begir ning with the letter y."
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will cause the day tape to be written using the data from the stations
specified. A r-esPonse beginning with the letter. "n" will cause the
followins message t,:, be produced:

which stations should rot be used?

The response should be the station ID'"s of the stations not to be
wr-itten on the tape, separ-ated by commas. The list of stations to be
written on the tape is Pr-oduced asain deletins those which are not to
be used and the total Por-tion of a tape r-equir-ed for these
statiorns(i.J. ii ) is checked and one of the two Previous questions is
asked. This continues until an acceptable list is Pr-oduced.

Prior to wr-itins the tape, the foz'11owins question is Produced:

loss to be Pri nted?

The acceptable r-esporses include "a" for all 1ogs, "n" for. no loss, or-
a 1 ist of the types of loss to be Printed separated by commas where
"t" is for. tape los, "s" is for station los, and "d" is for- data loss.

The tape to:, be wr.itten on so-u 1d be mounted wher the fo 1 1 o, w i ns
message is Pr-oduced:

mnt tape on mt1, type g

When the tape has been mounted, the oPerator. should type us or. 9 wher-e
u, if Pr-esent, is desir-ed unit number if unit 1 is riot to be used.

The tape log is wr'itten on tape and if r-equested Printed. An
end-of-file fo Ilows the tape los. For each station, a station log is
wr.itten on tape followed by an end-cof-file and if r-equested the sta-
tion log is also Pr inted. For each co--mPonent of the station, a com-
Ponent los is wr.itten on tape followed by the compornent data and an
end-of-file. If r-equested, the :omponent los is also Printed.

6.2 Er-r-or and Warnins Messages

The fol 1 owing er-r-or. and war-nins messases may be Pr-oduced by the

day tape write Program.

no stations for- day tape

No stations were found for the specified date or the oPerator- elim-
inated all that were found.

war'ning! Parity er'ror, station nnn cP Y,ddd,'hh: rr|m:ss.ss

The longitudinal Parity character. sener-ated by the day tape read Pr-o-
sr'am is rot corr'ect when r-ead fr-om the disk.
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failed to write day tape

The day tape write Program has aborted.

7. Day Tape Data Release, DTRELE

This Pro_rar releases the data used by DTWRITE.

7.1 Standard Operations and Messages

The Pro ram is initiated by enter.ing:

dtre 1 e':CR>

in response to the system request for. next command desigr ated b"" "%".

The first message of the Program is:

Program to release data used ty., dtwr ite

The next message is:

Da. tape for y'.,.".yy,ddd volume v
has the following stations:
nnr,. . .r'

where rnr... n is the list of stations on the daY tape for day YYYy,ddd
and volume number v. This message is followed by the question:

should this data be released?

A response of "Y" will cause the data to be released and this entry to
be removed from the table of data to be released, a response of "n"

will skip over this entry, and a response of "c" will cause the entry
to be removed from the table. This message and question is repeated
for. each entry in the table.

Next the following messases are Produced:

earliest data on system is for YyyY, ddd
last volume I day tape is for y-,oy,ddd
station tapes for yyYy,ddd should be read
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After these messages the Program checks the stations to determine
if they have any comments or changes in Permanent data which are Prior
to the earliest data. If a station is found with data Prior to this
date the following message is Produced:

should permanent data for station nnn
Yyyy, ddd be removed?

where nnn is the station identification and Yyy-Yddd is the date. A
response beginning with Wy" will cause the permanent data for this
station for the dates equal to and Prior to the date listed in the
question to be removed. AnY other response will cause the data not to
be removed. This question is asked repeatedly until all the stations
are checked at which time the message:

all entries Processed

is Produced. This message terminates the Program.

S. Day Tape Update Program, DTUP

This Program adds one or mor e station's data ta an existirg
volume of day tape.

8.1 Standard Operation and Messages

The Program is started by entering

dtuP [-1P]<CR:>

in response to the system request for next action designated by "

The Presence of the -lP option causes any Printing of tape logs to be

done on the 1ine Printer. If the -lP option is not Present, the stan-
dard output device is used for all messages. The first message of the
Program is:

update day tape Program

The volume of the day tape to be updated should be mounted when
the following message is Produced:

mnt tape on mtO, type 9

When the tape has been mounted, the operator should tYPe ug or 9 where

u, if Present, is desired unit number.
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The tape lo from the input tape is Printed and the fol I owing
question asked:

update this tape'

A response besinrrirs with "r" will cause the Program to terminate. A
response beginnir, with "Y" will cause the updating to- Proceed.

The Program determines which statiors have data to be added to
the day tape and the amount of data Per station. The following infor-
mation is Printed:

data available for day ddd
id station amount
nnn sssss •iiii

where rnn is the station id, sssss is the stationr name, and .iiii is

the Portion of a tape required f:r this stations data.

The next question is:

stations to be added?

The response should be the station ID's of the stations to be added to
the tape, separated by commas.

The tape to be written should be mounted when the f o11owirs mes-
sage is Produced:

mount tape on mt1, type _

When the tape has been mounted, the operator should type u or 9 where
u, if Present, is desired unit number.

Prior to updatin the tape, the f:ollowing question, is Produced:

logs to be Printed?

The acceptable responses include "a" for. all logs, "n" for no loss, or
a list of the types of logs to be Printed separated by commas where
"t" is the tape lo, "s" is the station log, and "d" is the data lo.

The edition ir, the tape log is incremented by one. A station
table is created frc'm the tape log, the rew statior,s" informatior, is
added to the table, and the table is sorted. The new file numbers for
each of the stations is calculated and the new tape log is written.
The loss and data for the stations are copied from the input tape to
the output tape with an apprcpriate change in the file numbers irn the
loss; and the loss and data for the new stations are inserted at the
appropriate Places.
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8.2 Error and Warnins Messages

The following err-or and warrirs messases may be Produced.

no stations to be added, update terminated

No stations were found to be added to the day tape.

failed to write new day tape

The Proram has aborted before the new day tape was written.

station id on tape is nnn s/b nnn

The station id on a data record of the input day tape does riot match
the expected value.

error or station rinn, xP data
time on input tape is
Y,dddhh:mm:ss.ss s/b Y,ddd,hh:mm:ss.ss

The time on a data record of the input day tape does not match the ex-
Pected time.

error or station nrnn
iP data missing from y,dddhh'mm:ss.ss to Y,ddd,hh:mm:ss.ss

The data for the specified time Period is missing on the input day
tape.

error: 1st rec is nrn bytes

The first record on the input day tape is not 2000 bytes long.

error: station 1 ocs is nnn bytes

The stat ion log is not 2000 bytes long.

error: station id is nrn s/b nnn

The station id on the station log is not the expected one.

error: rec n of data 1os is nrin bytes

Record 1, 2 or :3 of the data log is not 20() bytes long.

error: 1st char of mode is c s/b c

The first character of the samplins mode did not match the expected
character.

I
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9. Copy Day Tapes, DTCIJPY

This Program copies a day tape, checks the input tape for er-rors,
Prints error, messages arid Prints requested 1 ogs.

9.1 Standard Operatior and Messages

This ProgramT is started b'y ertering:

dtcoPY [-nc] L-1 p]<I:R:>

where: -no, if Presert, indicates rio output tape is to be Pruoduced,
and -1P, if Present, causes an Pr-iritin of tape logs t:, be done or
the l ire Printer.

The input clay tape sho.uld i be mourted when the f.1 1 owins message
is Pruoduced:

rnt tape on IitO, type g

When the tape has been orunted the operator sh,-,uld tYPe us ,r. 9 where
u, if Present, is desired unit number.

The output tape should be mounted when the foll1cwirg iessage is
Produced:

mr,nt tape or, it I, type sa

When the tape has been mounted the operator should type us or s where
u, if Present, is desired unit number.

Pr ior to, cc.pYins the tape, the fo'1l:wirig questiors is produced.

logs to be Pr irted'?

The acceptable responses include "a" f:or all lo s, "r" for rc loss, or-
a list of the types of l:gss t:' be Printed separated by commas where
"t" is for tape log, "s" is for. statioin los, and "d" is for data lo.

As the tape is read, it is checked for. er-rors and error messages
are Printed.
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9.2 Error and Warning Messages

The error and warnins messases for the day tape coP, program are
the same as those for- the day tape update Program (see 8.2) with the
exception of the first.

10. System Review, DTREV

This Program Produces a Day Tape system report. This Program is
started by entering:

dtrev [-l P]VCR'>

in response to the system request for next command designated bY ","
The option -1 P, i f Present, causes the output to be Printed on the
I]ine Pr'inter.

The first message of the Program is

Pr-ogram to Produce system review report

This message is fol lowed by the vol ume status which lists the
volume number, the days for which the tapes for the volu Tme number have
been written and released or. are riot needed (the higher, numbered
vol umes normal 1y are not needed), the days for. which the tapes for the
volume number have been written and not released and the days for
which the tapes for. the volume number- have not been written. The data
is listed for the volume numbers one throush four.

The next set of messages list the status for each station in the
system. The first column is the station identification. The second
column is the list of days for which the station data was written and
the data was released. The third column is the list of days for which
the station data was written but the data has not been released. The
fourth column is the list of days for which there is data available to
write a day tape for the station (this list include the days in the
third column). The fifth column lists the days for which the data is
missins and all the volumes of tape for. the day have been written.
The final column lists the days for which the data is missirgs and not
all the volumes of tape for- the day have been written.

The next set of messasqe list the dates and station identifica-
tions for those tapes which must be reread. These entries are Pro-
duced whenever the reading of a station tape is terminated Prior to
the end of file on the station tape. This set of messages is not Pro-
duced if there are not any reread entries in the system control file.

/IL -28-



11. Computer to Computer- Control

Whenever two computers are connected to a third element there are
Problems involving which has control over the element. To resolve
this problem in the Day Tape system, one computer connected to the
common RP06 disk subsystem is the master and the other is the slave.
The master Performs all the file creation, writing and file deleting.
The slave computer 'anr only read the files (with one exception). When
the file systems assigned to the RP06 disk subsystem are defined
("mounted") for the slave computer they are def ined as read only file
systems. This Prevents UNIX from all owing any Program from writing on
a file through the file system operations. Due to:, this restriction
only Prosrams which only read the files can run on the slave computer.
These Programs are the Day Tape Write, Day Tape Update, Day Tape Cop.,
Day Tape Compare, DaY Tape System Review Programs and the Day Tape
Permanent Data Edit and Day Tape Log Programs when the list or. Print
functions are used.

Due to the importance of being able to run the Day Tape Write
Program on the slave computer, a computer. to computer control link has
been created to enable the control information Produced by this pro-
gram to be used to update the Day Tape system file. Most of the com-
Puter time used by the Day Tape system is used by the Day Tape Read
and the Day Tape Write Programs. Therefore in order to distribute the
Day Tape load over two computers it was necessary toi be able to run
Day Tape Write on the slave computer as the Day Tape Read Program,
reads the statin tapes and writes all the data to the RP06 disk sub-
system. The Day Tape Write Program Produces information regarding the
stations and the amount of data written or, the tape which needed to be
written on the Day Tape system control file. This information is sent
to the master computer through the computer to computer control link.
The master computer then uses the data to update the system control
file.

The computer to computer link consists of two fixed files and two
special update Programs. The two fixed files, slave to master- and
master to slave, are used by the two system update Programs which have
been modified so that every thirty seconds they read the files. They
also check if any data has been written in a collector file or, the
"root" file system ("/dpcol1"). If any data has been written on the
slave's computer collector file, the file is recreated and the data is
written on the slave to master file. The master computer's update
Program checks its collector file and the slave to master file. If
there are entries in either file, the data is used to update the in-
formation in the Day Tape system control file. If the data was re-
ceived from the collector file, a new one is created. If the data was
received from the slave to master- file, a response is written on the
master to slave file that the data was received by the master so that
the slave can reset the slave to master file. All of the messages
from siave to master and master to slave are numbered so that Proper
synchronization can be maintained.
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The slave computer uses a special capability to write on the
slave to master file. The slave computer determines the actual block
numbers assigned to the file and writes those blocks at the device
input/output level rather than the file structure level. By writing
at this level, the slave computer is not restricted bY the "read only"
restriction imposed on the file system. The slave computer only uses
the blocks assigned to the file by the master- computer, thus it does
not cause any conflicts with the master computer's block assignments.

12. Tape Compare, DTCMP

This program is used to compare a staticr, tape to a day tape.
The station tape is mounted on tape drive zero and the day tape is on
tape drive one.

12.1 Standard Operations and Messages

The Program is initiated by entering:

dtcnip<CR>

in response to the system request for next command designated by 'W".

The first message of the Program is:

Program to compare station and day tapes

This message is followed by the standard tape messages and questions
followed bY the day tape mount message.

Prior to checking each component of data, the following message
is Produced%

checking xP

where x is L, S, or I indicating the component being checked.

Next the Program attempts to Position both tapes to the beginning

of the data to be compared. If there are any errors one of the fol-
lowing messages will be Produced.

No data on day taPe

This message is Produced when no data is found on the day tape for
this station and component.
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Data on day tape when rrchan = 0

This message is Produced whee there are no channels for the Particular
component on the station tape but data is Present on the day tape.

Error in station tape

This message is Produced when there is ar error in the station tape
which makes it impossible to Proceed with the comparison.

Error ire day tape

This message is Produced when are error is detected in the day tape
which makes it impossible to Proceed with the comparison.

If it is Possible to Properly Position both tapes to beginning of
the 1 ons Period data, the foIl owing message is Produced.

day tape LP data starts at Y,ddd,hh:rnerr:ss.ss

where Y, ddd,hh:mm:ss.ss is the time th.: 1,ng Period data starts ,n the
day tape.

No data indicators from
Y,dddhh: mm: ss.ss to , dddhh:mm:ss.ss

This messase is Produced if the "rio data indicators" is Present in the
long Period data (the no data indicator is 000000(0) for -;RO and ASRO
and 177777(0) for Worldwide).

No station tape data for
Y, dddhh:mm,:ss.ss to vdddhh:rrimn:ss.ss

This message is Produced when there is no station data between the two
times Yet there is day tape data.

No day tape data for
v,dddhh:mm:ss.ss to ',dddhh:mm: ss.ss

This message is Produced when there is no day tape data between the
two times.

Timing error -

station time = Y,ddd,hh:mm:ss.ss,
day tape time = Y,ddd,hh:mm:ss.ss

If there is a timing error this message is Produced showing the sta-
tion time and the day tape time.



cmp err fcor- ch n, at Y, ddd,hh:mm5:ss.ss
st.data = m, dt.data = P

This message is Produced when there is a compare error for the .channel
designated by n for the time designate by Y,ddd,hh:rrmm:ss.ss. The sta-
tion data is in octal form designated b'. m and the day tape data is in
octal form designated by P.

Error on station tape, time = Y,ddd,hh:mm:ss.ss

This message is Produced if there was ar, error detected on the station
tape.

Error orn daY tape, time = ydddhh:mm:ss.ss

If an error was detected on the day tape this error message is Pro-
duced.

Day tape time discontinuity.
Expected time = Y,ddd,hh:mm:ss.ss
actual time = Y,ddd,hh:mm:ss.ss

This message is Produced when the time of the data on the day tape is

not the expected time.

Unexpected EOF on station tape

This message is Produced when the station tape has an unexpected end
oaf file.

Unexpected EOF on day tape

When an unexpected end of file occurs on the daY tape this message is
Produced.

13. Enter Time Corrections Program, DTTMCR

This Program is used to Put in time corrections when they are not
autcmatically entered due to the data on the header of the tapes.

13.1 Standard Operation and Messages

The Program is initiated by entering

dttmcr<CR>
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in response to the system request f or next command desisnated by "Y"

The first message of the Program is:

enter time correction Program

This message is fol1,owed by the question:

station id?

The two or. three character id for. the station needing the time correc-

tion should be entered followed bY <C:R:::..

The time of the time cor-rection is entered in response to the
question:

t me o f correct ion?

The t i me s ho.,-u 1 d be e n t e r e d i n t he f o rm y, dd , h h: mmiC'LR'>.

amount o f correct ion(ir m i 1 i seconds)?

The response to this question is the anmount of t i me correction en-
ter ed in millise onds.

time corrected to zero?

The acceptable responses to this question are Y::.CR:> designating yes,
n<:CR> designating no and cKCR> which designates that the Previous en-
try for this time should be canceled.

If there is no room for. the time correction, the message:

no room for this time correction

is Printed and the Program terminates (there is only room for thr ee
time corrections Per day).

The corrected values can be checked by running DTLOG using the

Print of station loss.

14. Enter Cal ibration Data, DTCAL

This Program is used for enter-ing or correcting; the cal ibration
data manually.
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14.1 Standard Operation and Messages

The Pr'osrar is initiated b.,f enterin-;:

dtcal <:R>

in response to the system request for ne:.<t command designated b- "%".

The f irst message nof the Program is-"

enter cal ibration data Prr-sram

This message is folIowed by the question:

station id?

The two or' three character id for. the desired station should be en-
tered fo:llowed by.::: .

The time of ,=alibration is entered in response to the question:

time of calibration?

The time should be entered in the form Y-,dddhh:rrim-CR::-.

The corrponent to be worked with is determined b. the questi on:

comprnen t?

The acceptable answers are 1 <CR-: for 1 ong Period, sCR::. for shor t
Period, and i<CR::. for intermediate Period.

The channel to be worked with is determined by the question:

':hannel"

Enter the number ,:,f the charnel to be worked with followed , R.

The average amplitude is displayed in the question:

amplitude a.a?

where a.a is the average amplitude. If the current amplitude is
correct enter <:CR> else enter the new average amplitude followed by
<CR.>

The average frequency is displaYed in the question:

frequency f.f?

where f. f is the aver-age frequency. If the current f requency is
correct enter <CR> else enter the new average frequenc. ollowed b'y"
<CR>.
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The Program 1 oops back to the time of cal ibrati on quest ion and
keeps looping until a (CR> is siven in answer to the time question.

The cal ibration values can be checked by running DTLOG usin the
Print of data loss.

15. Data Purge, DTPURGE

This Prosram is used to Purse data from the system.

15.1 Standard Operati1 ons and Messages

The Program is ir, it ated b. entering:

dtPur 9e iR.

in response t,. the .- t tem r eiJest for next command designated b' "%".

The f i t messia e ,, the Prrgram is.

Purse data Pr csr am

This messase is followed b.,. the question:

station id--

The two or three character id for the station needing data eur.qsed
should be entered followed by <CR>.

The start time for the Purge is entered in response to the ques-
tion:

start time Ydddh: ,iri:ss. s

where Y,ddd,hh:mm:ss.ss is the start time of the most recent input
tape. If the Purge is to start at the displayed time enter <C:R> else
enter the start time in the form Y,ddd,hh:mm:ss.ss<CR> or an accept-

able shortened version.

The next question is:

stop time Y,ddd,hh: ...

where Y,ddd,hh:mm:ss.ss is the stop time of the most recent tape. If
the Purge is to terminate with the displayed time enter <CR> else
enter the stop time in the form Y,ddd,hh:mm:ss.ss<CR> or an acceptable
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shortened version.

The final question is:

will this data be replaced'?

An entry beginning with "n" will indicate that the data will not be
replaced. Any other entry means that the data will be replaced.

16. Data Complete, DTCOMPLETE

This Program sets that the data is complete and ready to write

for a station. It is used when it was expected that data would be
available between two tapes and then the data never became available.

16.1 Standard Operation arnd Messages

The Program is initiated by entering:

dtcomplete(CR>

in response to the system request for next command designated by "X".

..je first message of the Program is:

to set data complete for a station

This message is followed qauestion:

station id?

The two or three character id for the desired station s, en-
tered followed by (CR>.

The next question is:

start time Y,ddd,hh:mm:ss.ss?

where Y,ddd,hh:mrr:ss.ss is the stop time of the first tape. If this
time is correct enter <CR> else enter the correct start time in the
form Y,ddd,hh:mm:ss.ss or an acceptable shortened version.



The final question is:

stop time Y,ddd,hh:mm:ss.ss?

where Y,ddd,hh:mm:ss.ss is the start time of the second tape. If this
time is correct enter .CCR. else enter the correct stop time in the
form Y, ddd,hh:mm:,ss.ss ,r an acceptable shortened version.

The final message is:

data will be marked c:,mplete from YYY, ddd throuh YYY'.,,ddd
o r
no data will be marked compl ete

The first message is Produced if everything is correct. The start and

stop dates are adjusted based on the data that is in the system. The
second message is Produced if the start and stop times, after being
adjusted for the data in the system or lack of it, indicate that no

days will be marked complete.

17. UNIX Crash Repair Procedure

The commands dcheck, icheck and restor have been modified to make
it easier to repair damage to a file system aL:ter a system crash or
improper shutdown. Every file and directory in the UNIX system is de-
fined by an inode. The iniodes describe the f iI ,, the owner., the size
of the file. The repair- Procedure involves clearing the inode of any
file or directory that has an error and then restor irng the files from
the last dump tape for all the files that are on the tape and have a

cleared inode.

The dcheck and icheck commands have been modified to make more
tests on the files and directories and to clear the inodes of those
with definite errors. The restor command has a new option "-z" which
causes the zeroed (cleared) inodes t:. be restored from the dump tape.
These Procedures do not solve all the Problems. If blocks are used by
two or more files, the files need to be checked and the inodes for the
ones in error need to be cleared. In many cases the modified dates
for the files will be earlier than the last dump tape date in which
case the inodes for both files car, be cleared and restored without
checking the files.



17. 1 Recovery Procedure

The following is a step by step Procedure for recovering from
most crashs. StePs two through eleven have to be Per.tormed for each
file system used. There are several cases for. which the following
will not work.

1) Boot the system ir, a single user mode. This is done by
entering 1730:30 into the console switches by pressing each of the
digits in order and then pressing the "LSR" keY on the Processor
console Prior to boting. After- this has been done, boot in the
normal manner (the initial output or, the terminal and the 1ogin
message will not be Produced).

2) Run dump to save the current contents of the file system orn
tape.

3) Run icheck in normal manner. If there are no multiple used
blocks go to step five (multiple used blocks are indicated by a
block number followed by "dup; inode " fol I owed by additional
data).

4) Rerun icheck using the "-b" option with a list of the multi-
Pie used blocks. Note the inodes involved (the number- immediate-
ly" following "ir,ode="),

5) Run dcheck with the "-r." option also use "-i" and list the
imode reported in step four- if step four was run. Note the Path-
names of the inodes. If step four was not used go to step eight.

6) For each of the rathnames listed in step five, list the date
the file or directory was last modified usin "is -Id Pathname".

7) For each file with a modification date Prior to the date of
the last dump tape and every directory, clear the inode using the
"clri" command. For the other files contact the owner to deter-
mine if it is better to restore the file or have the owner try to
correct the file. Clear the inode of the files that the owners
want restored.

8) Run xcheck with the "-s" option reboot the system in the sin-
gle user mode when icheck ends.

9) Run restor with the "z" option using the latest dump tape for
the file system (not the dump Produced in step two). This run
will list the irode number of directories and files that are re-
stored from the dump tape.

10) Run dcheck with the "-n" and "-i" options and list the
inodes which were restored in the Previous step. If some inodes
are cleared by dcheck that were Just restored by restor, return
to step six and use the next older- version of the dump tape.



11) Run icheck with the "-s" option.

12) Compare the list of inodes clear-ed by steps f1ive, seven and
ten with those restored by step nine. If any irodes were not re-
stored, run restor using the "x" option fol I owed by the list of
inodes that were not restored and using the tape Produced in step
two.

13) Halt the Processor, clear. the console switches by pressing

the "CLR" ke ., then Pressing the "LSR" key. Bocat in the normal
manner.

14) Inform the owners of all the files that were restored. If a
directory was restored tell the owner. that any new files on that
directory have been lost. If any files were restored in step 12,
tell the owners of lost f=iles that they can do a "ls -1 /" and
check if any of their f1iles are listed with a number in the root
directory.

17.2 Abnormal Recovery When Possible to Boot

If it is Possible to boot but it is riot Possible to, Perform the
steps described in the precedin_ section, the sy.,ostem must be restored
from the Previous dump tape. The following are the steps for. restor-
ins the system.

1) Boot the system in a single user, mode. This is done by
enter ins 173030 into the console switches by Pressing each of the
digits in order and then pressing the "LSR" key on the processor
console Prior to booting. After this has been done, boot in the
normal manner (the initial output on the terminal and f",e 1 osin
message will not be Produced).

2) Run icheck using the "-s" option. Reboot the system in the
single user mode when icheck ends.

3) Run restor usinq the "r" option. Reboot the system in the
multiple user mode.

4) Run icheck and dcheck in the normal manner to check if all
the errors have been corrected.

5) Inform all the users that the system has been restored to the
date and time that the dump tape was made.
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17.3 Recovery When Impossible to Boot

Sometimes it is impossible to boot UNIX because UNIX or one of
the other necessary files have been destro'ed. Two tapes are kept to
allow a quick recovery when this occurs. One tape has the new ver-sir,
of the tmrk Program (ntmr-k) and the other has a relatively re,=ert ver-
sion of the disk dumped with the dd Program. The following steps
should be used to recover the system.

1) Mount the tape with ritmrk on urit zero and read it in by the
Procedure described in "Settin up UNIX" entering ntrrrk in Place
of tmrk.

2) Mount the dd dump as unit zero and enter a disk and tape
offset as zero and a couJrt of 1800o.

3) Halt the processor and then Proceed as described in section
17.2 except the UNIX to be loaded the first time should be the
UNIX name listed oar the dd dump tape label.

17.4 Clearing Disk Errors

Sometimes the disk system writes with an error wher the system
loses Power. This causes an unrecoverable disk error. If these er-
rors inhibit the recovery of the system, the.'- can be cleared b" writ-
ing on the block with the error. The block fr:,m the disk up to ard
including the block with the error can be copied to magnetic tape by
the command:

dd if:=<disk> of==/dev/rmtO count=<crt:.

where <disk> is "/dev/rk" or "/dev/rPOO" as appropriate and <,:nt:::. is
the block number Plus one. The data should be copied back by the fol-
lowinv command:

dd if=/dev/r-mtO of=Cdisk-

18. Day Tape System Crash Repair, DTREPAIR

This Program checks and corrects the day tape file system after a

system crash or disk failure.
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18.1 Standard Operations and Messages

The Program is initiated by entering:

dtrepai r(CR>

in response to the system request for next command designated by '"".

The first message is:

day tape system crash repair Prosram

This message is followed by the question:

Number- cf file systems n?

where n is the current number of file systems. If the cur-rent number
is correct enter (,CR> else enter the correct number of file systems.

The following message and questions will be produced for each of
the file systems.

file system = /dev/rP ::<x?

where xx is the number of the file system. If the number is correct
enter <CR:> else enter the correct number of this file system.

The Program then will check the size of the file system and
Print:

file system has iiiii free 2000 byte records.

where iiiii is the number of free blocks.

The number of 2000 byte blocks for the file system is entered in
response to the question:

Size nninn?

where rinnn is the current number cf bloccks for the file system. If
the current is correct enter <CR> else enter the correct number of

blocks in integer form.

The number of free blocks is determined by the question:

free nnnnn?

where nnnnn is the number of free blocks for- the file system. If the
current is correct enter <CR> else enter the correct number of free
blocks in integer form.
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After these questions are repeated for each file system, the

amount cf data for each volume is determined by the question:

Amount of data for volume v f.f?

where v is the volume number and f.f is the current amount of data for
the volume. If the current amount of data is correct enter (CR> else
enter the correct amount followed by (CR>. This question is repeated
for each volume.

The amount of data for the day is determined by the question:

Amount of data for day f.f?

where f.f is the current amount of data for the day. If the current
amount is correct enter (CR> else enter the correct amount of data for
the day followed bY <CR>.

The approximate size of the system span is Printed in the mes-

sage:

Approximate size of system span is f.f

where f.f is the approximate size of the system span.

The system span is asked for by the question:

System span = f.f?

where f.f is the current system span. If it needs no correcting enter
<CR> else enter the floating Point number of the new system span fol-
lowed by <CR>.

The next questions are to correct the dates of the system.

earliest day on system = Yyyy,ddd?
latest day on system - Yyyy,ddd?
date of last volume 1 day tape = YYYy,ddd?
Upper limit of system span = Yyyy,ddd?
Beginning day for file system cycle = yyyy,ddd?

where yyyy, ddd is the current date on the system for each entry. If
the current date is correct enter <CR> else enter the correct date for
each question.

The final question is:

Time between reading and writing f.f?

where f.f is the current time between the two. If the current time is
correct enter <CR> else enter the correct time followed by <CR>.
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